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        Currently, automated analysis of computerized electrocardiogram (ECG) is
an active area of research. It is making the ECG equipments more and more
intelligent, therefore evoking revolution in different aspects including cardiac
disease diagnosis, cardiac disease monitoring, cardiac disease prevention and
control, etc. However, the further development of this area is being restricted by
two factors: ECG is usually contaminated with a variety of noises and artifacts
during acquisition; the lack of reliable and stable algorithms to accurately detect
the ECG characteristic points.
 
       To this end, this study will focus on two main tasks: filtering out the most
typical noise in ECG signals, namely the baseline wander; detecting the most
significant wave components, namely QRS complexes. Both of them are the most
important work for automated ECG analysis. The main contribution and innovative
points of this study can be summarized as below.
 
       Firstly, a algorithm based on Discrete Cosine Transform (DCT) is proposed to
remove baseline wander from ECG. Baseline wander is the most typical noise in
the ECG signal, which exists in almost every ECG record. It affects the
observation and measurement of some low-frequency ECG components which
usually contain a wealth of medical information. Take the ST segment for
example, which is the key segment for diagnosing myocardial infarction, however
it is vulnerable to be effected by baseline wander. The difficulty of baseline
wander removal lies in the fact that it is usually overlapped with low-frequency
ECG components in the frequency domain, therefore eliminating it may cause
distortion to low-frequency ECG components. To solve this problem, a dual













maximize the elimination of baseline wander, meanwhile minimizing the
distortions induced to low-frequency ECG components. Two factors guarantee
the high performance of the proposed algorithm: the proposed DCT filtering
method has ideal frequency characteristics which contribute to the accurate
filtering out unwanted frequency components without affecting the others; the
proposed dual adaptive mechanism can adaptively adjust the filter's cutoff
frequency in accordance with both the cardiac fundamental frequency and the
severity of baseline wander.
 
       Secondly, a algorithm based on sigmoid nonlinear transform is proposed to
detect QRS complexes in ECG. QRS complexes are the most significant
components of ECG signals, which not only contain valuable medical information,
but also play an inportant role when detecting other waves (e.g. P waves and T
waves). In the detection of P wave and T wave, it is necessary to detect the QRS
complex at first, then the P wave and T wave are to be located abuts the QRS
complex. QRS complex detection is a challenge task due to the interference of
different noises, the false alarms caused by high-amplitude T waves and P
waves, and the QRS complex diversity in morphology. This thesis presents an
algorithm based on the sigmoid function and DCT filtering, which can effectively
suppress various types of interferences, reduce the magnitude difference
between diverse QRS complexes, thus ensuring a higher accuracy for QRS
complex detection.
 
       In summation, this study focus on two urgent issues in automated ECG
analysis, namely baseline wander removal and QRS detection, which can not be
avoided by any automated ECG analysis techniques. However, both of them have
their own challenges. Corresponding algorithms have been proposed to solve













signals, and compared with several classic algorithms in the literature. A large
number of experimental results have shown the usefulness and reliability of the
proposed algorithms. The finished work of this study will lay the groundwork for
the follow-up research  of  automated ECG analysis.
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